Synthesis of peptides related to hydra head activator (HA;pGlu-Pro-Pro-Gly-Gly-Ser-LysVal-lle--Leu-Phe-OH) was performed by the solution method. The analogs synthesized were Tyr11-HA, des-Phe11-HA, Arg1-HA and Phe5-HA. Antisera were prepared by immunizing three rabbits with the synthetic HA. Two anti-HA-antisera with sufficient titer were obtained. An HAradioimmunoassay system, developed by using an antiserum (ASH-04) and 125I-Tyr11-HA as a tracer, was found to be sensitive and specific to HA.
The hydra head activator (HA) is an undecapeptide isolated from the fresh water hydra and the sea anemone, and sequenced as pGlu-Pro-Pro-Gly-Gly-Ser-Lys-Val-Ile-Leu-Phe-OH1) (I). The peptide is a growth hormone-like factor in hydra stimulating head specific growth or bud formation, together with other morphogenous factors.2)A peptide with complete sequence homology occurs not only in the coelenterates but also in mammals-human, bovine and rat hypothalami, and intestine.3) Except for the induction of amylase release from rat pancreas in vitro but not in vivo, and a weak stimulatory effect on smooth muscle,4) no biological activity or physiological function of HA has been reported in mammals.
In the present paper we describe: a) the synthesis of four HA-related peptides ( Fig. 1) , and b) the development of an HA-radioimmunoassay (RIA).
Synthesis of HA-related peptides was carried out by a conventional solution method. The protected peptides prepared as units for successive azide fragment condensation to build up the peptide backbones were as follow; Z-pGlu-Pro-Pro-Gly-NHNHBoc (VI), Z-Arg(NO2)-Pro-Pro-Gly-NHNHBoc,5) Boc-Gly-Ser--N2H3,6) Boc-Phe-Ser-N2H3,7) Boc-Lys(Z)-ValIle-Leu-Tyr-OH (VII), Boc-Lys(Z)-Val-Ile-Leu-OH (VIII) and Boc-Lys(Z)-Val-IleLeu-Phe-OH (IX). In Fig. 2 , the synthetic route is shown for an analog, Tyr11-HA (II), which To obtain a specific antiserum, we used HA-ascaris protein conjugates,15) prepared by using glutaraldehyde. Immunization of three rabbits with the conjugate gave antibodies with sufficient titer. 1251_1-y01-HA was prepared by the Iodogen method.16) Purified labelled antigen was separated from the unlabelled antigen and other compounds by reversed-phase HPLC.
The specificity of these antisera was examined, and the antiserum ASH-04 was found to be more specific in binding to the undecapeptide HA than the others. In the HA-RIA using ASH-04 at a final dilution of 20000 fold, the cross-reactivities of the three HA analogs and bradykinin (BK) were examined. The dose-response curves of Ill, IV and V, which resemble BK, revealed that the minor change of the HA molecule resulted in a drastic decrease of the binding activity with the antisera (Table I ). The Gly5 residue seemed to be important for binding with the antibody ASH-04, while BK did not cross-react at all. These results clearly indicate that the assay system is specific for the undecapeptide. In HA-RIA by the double antibody method, less than 10 pg of HA per tube was detectable; 2 N acetic acid extracts of rat whole intestine and whole brain displaced the tracer in a manner parallel to that of synthetic HA (Fig. 3) . The content of immunoreactive HA, however, was found to be extremely low. The results suggest that the RIA system established here could be useful for further immunological studies on the head activator.
Experimental
Melting points are uncorrected. Optical rotations were measured in a Nippon Bunkoh DIP-4 polarimeter. Amino acid analyses were performed with a Hitachi KLA-5 amino acid analyzer. HPLC was performed on a system 
